Asynchronous online discussions (AODs) are often used to promote critical thinking in online courses; however, recent research suggests that levels of critical thinking in discussions remain low. Furthermore, there is a lack of consensus in the literature about the definition of critical thinking and many of the existing studies focus on one specific cognitive construct. Therefore, it is unknown which instructional approaches have the strongest empirical support for promoting critical thinking across multiple cognitive constructs. The purpose of this article is to present a review of the literature related to instructional design and facilitation approaches that promote critical thinking in AODs across multiple cognitive constructs (cognitive domain, cognitive presence, knowledge construction, and perspective-taking). Design approaches, such as providing scaffolding and using a debate-based instructional approach, and facilitation approaches, such as using Socratic questioning and allowing students to lead discussions, are effective for promoting critical thinking. Additional research should be conducted to confirm the efficacy of case-based, problem-based, project-based, and role play instructional approaches and to reach a consensus on the definition of critical thinking as well as how critical thinking should be demonstrated and accurately assessed in AODs.
Introduction
Asynchronous online discussions (AODs) are a common instructional feature of online courses used to promote interaction and critical thinking without the constraints of time or space (Arend, 2009; Bowden, 2012; Klisc, McGill, & Hobbs, 2009; Spartariu & Winsor, 2013) . AODs typically consist of a discussion prompt to which students must respond with an initial post, followed by a series of response posts in which students comment on, challenge, and/or question their peers (Chavira, 2011) . There are several benefits to using AODs compared to traditional, face-to-face discussions, including increased opportunities for all students, rather than a select few, to contribute to the discussion and more time for information processing, reflective thinking, and the construction of high quality responses to peers (Alamro & Schofield, 2012; Cain & Smith 2009; Rizopoulos & McCarny, 2009; Rollag, 2010) . However, challenges continue to persist related to effectively designing and facilitating high-quality AODs that promote critical thinking (Armstrong & Manson, 2010; Spartariu & Winsor, 2013) , particularly because the consensus on what critical thinking is, as well as the specific guidance on how to effectively teach critical thinking skills is elusive (Garrison, 1991; Mulnix, 2012) .
Cognitive constructs that are similar to or that promote critical thinking (cognitive domain, cognitive presence, knowledge construction, and perspective-taking) frequently appear in the AOD literature and often are used interchangeably with critical thinking. While each cognitive construct is distinct, all reflect the progression of thinking from low levels (e.g., recalling/restating facts, offering an opinion, recognizing a problem) to high levels (applying new knowledge, testing ideas, making judgments), the latter being associated with critical thinking (Table 1) . Despite the myriad constructs in the literature, the scope of existing articles often is limited to examining the efficacy of AOD approaches in the context of only one cognitive construct (Darabi, Arrastia, Nelson, & Liang, 2011; deNoyelles, Zydney, & Chen, 2014; Hou, 2011; Richardson & Ice, 2010) . Therefore, the purpose of this article is to present a review of the literature related to the efficacy of AOD approaches for promoting critical thinking, as reflected across multiple cognitive constructs. (Krathwohl, 2002, p. 215) 
Cognitive Presence
The extent to which higher-order knowledge acquisition and application is gained through sustained reflection and critical 1. Triggering 2. Exploration 3. Integration 4. Resolution discourse (Garrison et al., 2001, p. 8 
) Knowledge Construction
A process through which interaction and higherorder thinking leads to a new understanding of meaning (Gunawardena, Lowe, & Anderson, 1997, p. 410 The keyword used to search the databases was online discussion. The keyword was intentionally broad given that the aim of this article was to conduct an exhaustive search of the literature in order to identify themes related to instructional design and facilitation strategies that influence critical thinking. Using more specific keywords, such as problem-based discussion or instructional design strategies, may have produced narrower results given that educational terminology varies. Any additional articles included in the review were identified by scanning the references of the articles gathered from the initial search of the databases. What follows is a brief background of AODs in the context of the distance education movement followed by a discussion of the instructional design and facilitation approaches that promote critical thinking in AODs.
Background
The first generation of distance education courses began in the late 1890's to increase access to education in response to the growing demand for an educated workforce during the Industrial Revolution. Universities in the United States, Canada, England, and Europe offered correspondence-based courses that emphasized individual learning and one-way communication through text-based materials sent from the university to students courtesy of the postal service. Even as technology progressed over the next century, the structure of distance education courses remained largely unchanged for decades. Technologies such as radio, television, and audio and video cassettes were incorporated into distance education courses and, while revolutionary at the time, continued to emphasize individual learning and one-way communication (Sumner, 2000) . Such individualized learning was limited in the extent to which problems and this a re-enactment of the cycle). Finally, based on the results of a Delphi study, Scheffer and Rubenfeld (2000) identified 10 habits of the mind (confidence, contextual perspective, creativity, flexibility, inquisitiveness, intellectual integrity, intuition, openmindedness, perseverance, and reflection) and seven skills (analyzing, applying standards, discriminating, information seeking, logical reasoning, predicting, and transforming knowledge) that reflect critical thinking in the nursing discipline. Given the variety of definitions and approaches to critical thinking, it can be challenging to ensure that AODs support critical thinking. In the sections that follow, the efficacy of instructional design and facilitation approaches for promoting critical thinking will be discussed. For the purposes of this review, the term "critical thinking" will be used broadly to encompass high-level categories of cognitive constructs listed in Table 1 , such as cognitive presence, unless referring to the outcomes of a specific study.
Instructional Design Strategies
A review of the AOD literature revealed two broad instructional design themes that influence critical thinking. The first theme pertains to the structure of AODs, which includes the degree to which the discussion prompt is detailed and intentionally constructed to elicit a specific type of response, the level of scaffolding and expectations provided, and the extent to which the size of the discussion group is controlled. The second theme pertains to the instructional approach used to design the discussion prompt. There are case-, problem-, and project-based approaches as well as debate and role play approaches that may be used. In the sections that follow, the existing literature related to the influence of structure and instructional approaches on critical thinking in AODs will be examined.
Structure
Structured prompts. Discussion prompts may be unstructured, requiring students to discuss a topic of their choosing or to simply respond to an open-ended question without any specific parameters for participation or support materials. While unstructured prompts may be enticing because they require less pre-planning and allow for more flexibility, research suggests that structured prompts are more effective for promoting critical thinking in AODs (Darabi et al., 2011; deNoyelles et al., 2014; Kanuka et al., 2007; Lee, 2012; McLoughlin & Mynard, 2009; Sautler, 2007; Scanlan & Hancock, 2010) . For example, structured discussion prompts that include detailed instructions and that elicit a specific type of response (e.g., applying knowledge to a scenario, engaging in a debate) were more effective for promoting cognitive achievement compared to traditional question and answer prompts (Darabi, Liang, Suryavanshi, & Yurekli, 2013) . Furthermore, discussion prompts that are relevant to course content, include instructions for how to respond to peers (i.e., compare your experiences with your peers), and specify time parameters (i.e., complete all postings within a week) lead to higher levels of perspective-taking than unstructured discussions in which students could choose which topics to discuss, were given no instructions about how to respond to peers, and where participation was optional (Chadwick & Ralston, 2010) .
Findings about the efficacy of structured discussion prompts are consistent with recent research suggesting that students exhibit low levels of critical thinking in AODs unless the prompt explicitly guides students to demonstrate higher levels of critical thinking (Alexander, Commander, & Greenburg, 2010; Arend, 2009; Hou, 2012; Pena & Almaguer, 2012; Song & McNary, 2011) . For example, Alexander et al. (2010) examined the effectiveness of the four questions technique for designing discussion prompts to promote critical thinking. Originally developed by Dietz-Uhler & Lanter (2009) , the four-questions technique requires structuring a learning activity to foster analyzing, reflecting, relating, and questioning. The researchers assessed critical thinking in two AODs, one that used the four-questions technique and one that did not. The four-questions AOD pertained to a case study about social cognitive theory and asked students to analyze one important concept, research finding, or idea about social cognitive theory they learned from reading the case study (analyzing), explain why they believe social cognitive theory is important (reflecting), explain how they would apply social cognitive theory to some aspect of their lives (application), and identify questions they had after reading the case study (questioning). Critical thinking levels were higher in the AOD that included the four-questions technique (Alexander et al., 2010) . Therefore, online instructors and instructional designers should engage in pre-planning to design discussion prompts that are detailed and that guide students to demonstrate higher level of critical thinking.
Scaffolding. Scaffolding is any form of instructional support that enables "students to complete tasks they would be unable to master without assistance" (Grady, 2006, p. 148) . Providing scaffolding for how to construct substantive discussion posts increases the quality of discourse and the level of thinking in AODs (Spatariu & Winsor, 2013) . One effective scaffolding strategy is to provide students with exemplars of initial discussion postings and responses to peers, which reduces extraneous cognitive load and allows students to focus on learning course content rather than on how to properly construct initial postings and responses that meet expectations (Darabi & Jin, 2012) . For example, in studies where students were given examples of acceptable initial postings and guidelines for generating substantive responses to extend thinking (e.g., clarification/elaboration, argument/counterargument) resulted in higher levels of cognition and reflection and higher quality responses (Darabi & Jin, 2012; Land, Choi, & Ge, 2007; Stegmann, Weinberger, & Fischer, 2007) . When designing a discussion prompt, online instructors and instructional designers should consider the level of scaffolding to provide, given the targeted population of students. Novice online learners who are unfamiliar with sustaining meaningful discourse in an asynchronous environment or are unaccustomed to demonstrating critical thinking are likely to benefit from more scaffolding compared to experienced online learners (Pisutova-Gerber & Malovicova, 2009 ). Furthermore, prior research suggests that discussions at the undergraduate level reflect lower levels of thinking (Agee & Smith, 2011) ; therefore, undergraduate students may need more scaffolding than graduate students.
Expectations. Providing clear and detailed expectations for performance is similar to providing scaffolding in that it allows students to focus on learning the material rather than wondering what is expected. One of the most effective strategies to communicate expectations for AOD performance is by providing a rubric. Students can use a discussion rubric as a guide for constructing quality responses and to self-assess discussion responses prior to posting them to the discussion board (Maddix, 2012; Norton & Kuruvilla, 2013; Rovai, 2007; Rizopoulos & McCarthy, 2009) . While many of the existing rubrics for AODs fail to include criteria on critical thinking (Hsiao, Chen, & Hu, 2013) , those that do show promising results for fostering critical thinking. For example, a discussion rubric based on Bloom's taxonomy lead to higher critical thinking skills among students in an online discussion (Pena & Almaguer, 2012) . Points were assigned based on level of cognition reflected in discussion posts, with fewer points for lower levels (e.g., recalling facts, describing main ideas) and more points for higher levels (e.g., making judgments about information, proposing alternative solutions to problems).
Providing expectations outside of a rubric is also effective for fostering critical thinking in AODs. Bai (2009) found students who were informed that their postings must meet all four phases of cognitive presence (i.e., triggering, exploration, integration, and resolution) and were given specific descriptions of each phase had higher levels of cognitive presence than students who were not informed. Similarly, Scanlan & Hancock (2010) found that providing occupational therapy students with a framework that described elements of clinical reasoning lead to an increased frequency of discussion postings that reflected thinking at the evaluation cognitive level. In the future, online instructors and instructional designers should provide clear expectations for critical thinking, preferably in a discussion rubric, and encourage students to use the expectations as a guide when writing a discussion response and as a tool for selfassessment prior to posting a discussion response.
Group size. Another strategy for promoting critical thinking in AODs is to control the size of the discussion group. Research suggests that smaller discussion groups foster more critical thinking than larger discussion groups (Bliss & Lawrence, 2009; Scanlan & Hancock, 2010; Sautter, 2007; Schellens & Valcke, 2006) . One reason may be that extraneous cognitive load is reduced because there are not as many postings to read (Schellens & Valcke, 2006) . AODs limited to 13 students or fewer resulted in higher levels of knowledge construction, characterized by evaluation, proposing ideas based on theory, testing new knowledge against existing schema, and applying new knowledge Schellens & Valcke, 2006) . Therefore, online instructors should consider breaking AODs into smaller groups, rather than conducting whole-class AODs in order to increase critical thinking.
Instructional Approaches
The second broad instructional design theme that emerged from a review of the literature is the use of specific instructional approaches to promote critical thinking. An instructional approach is a plan for determining how a prompt should be structured to meet learning objectives. There are several specific instructional approaches for designing discussion prompts, including case-based, problem-based, and project-based approaches as well as debate and role play approaches, some of which are more effective than others for promoting critical thinking.
Case-based approach. Case-based instructional approaches have been used across a variety of different disciplines, ranging from social sciences to health care, to promote the application of theory to practice, inter-professional collaboration, and the development of critical thinking, decision-making, problem-solving skills (Koole et al., 2012; Popil, 2011; Waterson, 2011) . As applied to AODs, case-based discussion prompts present a specific scenario within an authentic, often discipline-related, context designed to:
engage the participants in analysis and evaluation of a given case, in order to develop their skills in handling a range of similar real-life situations later on, or, alternatively, to create a better and deeper understanding of the general principles that are illustrated by the facts of the case presented. (Romiszowski, 1995, p. 166) Despite the potential benefits and applicability of case-based discussions to a wide variety of academic disciplines, a recent search yielded only two recent studies that examine the efficacy of case-based discussions for critical thinking. In one study, students were asked to discuss a case pertaining to learning theories. Most discussion posts (78%) were at the integration level of cognitive presence, characterized by the connection of ideas, synthesis, and the creation of solution (Richardson & Ice, 2010) . In the other study, researchers assessed student perceptions of case-based discussions. Students reported that case-based discussions were useful for critical thinking (Weil, McGulan, & Kerri, 2011) . While these studies suggest that case-based discussions promote critical thinking, more research should be conducted to replicate findings and to determine for which academic disciplines case-based discussions are most effective.
Problem-based approach. While case-based AODs may elicit problem solving through the analysis of an authentic scenario, problem-based AODs exclusively focus on presenting an ill-structured problem for which students must collaboratively identify solutions. The overall aim of problem-based learning is not only to identify a viable solution, but to increase critical thinking and knowledge construction through the process of discussing viable solutions (Wu, Hou, Hwang, & Liu, 2013; Wood, 2003) . Existing research on the efficacy of problem-based discussions is mixed. Şendag and Odabaʂi (2009) found that students who participated in a problem-based discussion had higher scores on a critical thinking assessment than students who participated in a traditional discussion. Conversely, Hou (2011) and Wu et al. (2013) found that problem-based discussions yielded mostly lower level postings classified at the understand cognitive level of Bloom's taxonomy. For example, in one discussion where students were asked to discuss organizational management problems in an MP3 company, 78% of postings were at the understand cognitive level and in another discussion where students were asked to discuss bottlenecks faced by a real estate brokerage company, 88% of the postings were at the understand cognitive level (Hou, 2011) .
There are several reasons why the problem-based discussion research may be mixed. First, the studies were conducted in different countries (i.e., Taiwan, Turkey). Therefore, it is unclear whether any cultural dimensions, such as power distance, may have influenced the results. Second, the educational level (i.e., undergraduate or graduate) was not identified, leaving questions unanswered about whether the efficacy of problem-based discussions may be influenced by level of education. Third, studies included different dependent variables. Şendag and Odabaʂi (2009) measured critical thinking, via the Watson-Glaser critical thinking skills test, before and after participation in the discussions. Hou (2011) and Wu et al. (2013) used Bloom's taxonomy to code the cognitive level of students' postings. Fourth, the mixed results of the studies align with a larger body of problem-based learning research that is also mixed, suggesting that confounding variables (e.g., age, personality, course level) may need to be identified and controlled for in future studies (Şendag & Odabaʂi, 2009 ).
Project-based approach. Project-based learning primarily focuses on the targeted application of and integration of knowledge, rather than the acquisition of knowledge, to create a concrete artifact in an authentic context (Papanikolaou & Boubouka, 2010; Mills & Treagust, 2003) . Most of the recent research on project-based learning suggests that it positively influences critical thinking in AODs (Koh, Herring, & Hew, 2010; Papanikolaou & Boubouka, 2010; Thomas & MacGregor, 2005) . For example, Koh et al. (2010) found that students in project-based discussions, who were asked to develop e-learning courseware, engaged in higher levels of knowledge construction than students in non-project-based discussions. Higher levels of knowledge construction were characterized by the integration, justification, and resolution of ideas as opposed to lower levels characterized by sharing information, posting questions, and exploring ideas. Conversely, Wu et al. (2013) found that most postings reflected the understand cognitive level of Bloom's taxonomy during a discussion in which students were asked to design lesson plans for children's digital instructional media. However, one notable difference between the studies is timing. Studies suggesting that project-based learning had a positive influence on critical thinking included project-based discussions that occurred over the span of several weeks or the entire course (Koh, Herring, & Hew, 2010; Papanikolaou & Boubouka, 2010; Thomas & MacGregor, 2005) while Wu et al. (2013) examined a project-based discussion that lasted only two weeks. Therefore, when using a project-based instructional approach, online instructors and instructional designers may want to design a project-based discussion that spans several weeks.
Debate-based approach. The debate instructional approach requires students to take a position on an issue, which provides opportunities for the development and justification of arguments and counterarguments, the identification of inconsistencies in reasoning, the reevaluation of initial arguments, and the resolution of differences between perspectives (Darabi et al., 2011; Jonassen, 1997) . There is strong evidence that the use of debate-based AODs leads to higher levels of critical thinking. For example, debate approaches in which students were required to develop arguments for or against an issue led to high levels of exploration (e.g., explore relevant ideas, organize and make sense of facts), integration (e.g., making judgments about ideas or hypotheses), and resolution (e.g., testing ideas or hypotheses) (Darabi et al., 2011; Kanuka et al., 2007; Richardson & Ice, 2010) . One limitation, however, of using a debate-based AOD is that students may be inclined to support their position with only their opinions, particularly if they feel strongly about the issue (Darabi et al., 2011) . Assigning students to take a position for or against an issue might reduce the risk of this possibility, as opposed to allowing students to select a stance based on personal beliefs.
Role play approach. The role play approach encourages students to examine a topic or problem from different perspectives (Darabi et al., 2011; Kalelioğlu & Gűlbahar, 2014) . There are two sub-approaches for designing a role play discussion prompt. The first sub-approach entails asking students to portray discipline-specific roles (e.g., financial manager, human resources manager, teacher, policy maker) to increase the level of discipline-specific knowledge and promote communication, teamwork, and decision-making skills (McLaughlin, 2007) . The second sub-approach entails asking students to portray generic roles (e.g., devil's advocate, summarizer, synthesizer) to improve the overall quality of the discussion (Wise, Saghafian, & Padmanabhan, 2012) .
Research on the effectiveness of discipline-specific role play AODs is mixed. For example, information management students asked to portray discipline-specific roles (e.g., HR manager, sales manager, financial manager) in response to a business case study yielded discussion posts that primarily reflected the understand cognitive level of Bloom's taxonomy and a low level of knowledge construction (sharing/comparing of information) (Hou, 2011; Hou, 2012) . Similarly, assigning students educational roles (administrator, teacher, student, and content specialist) and asking them to discuss a professional problem resulted in low levels of cognitive presence as well, characterized by sharing ideas (Kalelioğlu & Gűlbahar, 2014) . However, education and engineering students asked to portray discipline-specific roles in response to a case study reflected high levels of integration, characterized by the testing of ideas and the application of content (Darabi et al., 2011; McLaughlin, 2007) . Studies in which students were allowed choose their roles report higher levels of critical thinking. Allowing students to choose their roles may foster critical thinking for two reasons. First, disciplinespecific role playing requires some degree of domain knowledge (Darabi et al., 2011) ; therefore, students may select roles with which they are most familiar based on prior educational or professional experience, giving them enough foundational knowledge to construct better arguments and justifications. Second, students may choose a role about which they feel most passionate and interested, which may increase the level of engagement with classmates and time spent thinking about the content.
The second sub-approach of role playing pertains to the assignment of generic roles, such as starter, questioner, and summarizer (see a list of roles and corresponding functions in Table 2 ). Generic roles do not require domain-specific knowledge and, as a result, may be more appropriate for novice learners than discipline-specific roles. Overall, using the generic role approach produces a large number of postings at a low level of knowledge construction, characterized by sharing information (De Wever, Van Keer, Schellens, & Valcke, 2010; Wise & Chiu, 2011) . However, discussions with generic roles produce higher levels of knowledge construction than those without (De Wever et al., 2010) , suggesting that there may be a benefit to using the generic role play approach. Furthermore, some generic roles are more effective than others for fostering knowledge construction. For example, the summarizer, synthesizer, and wrapper roles, all of which have similar functions are most effective for fostering higher levels of knowledge construction (De Wever et al., 2010; Hew et al., 2010; Wise & Chiu, 2011) . In particular, the synthesizer/wrapper role was particularly effective mid-discussion to facilitate the transition in discussion from low to high levels of knowledge construction (Wise & Chiu, 2011) . In addition, students perceived the devil's advocate, questioner, and synthesizer roles most helpful for thinking about and contributing to the discussion (Wise et al., 2012) . It is important to note that the roles that are most effective inherently require higher levels of thinking. For example, the devil's advocate and questioner roles focus on challenging peers while the summarizer, synthesizer, and wrapper roles focus on making connections between posts, synthesizing what has been said, and drawing conclusions. These functions are more likely to elevate levels of thinking compared to other roles such as the elaborator and the importer which focus on sharing ideas (De Wever et al., 2010; Wise & Chiu, 2011) . Wise et al. (2012) , and Wise & Chiu (2011) .
Summary
Both the structure of AODs and the instructional approaches used to design AODs influence critical thinking, although the level of empirical support varies. There is strong empirical support for the design of detailed discussion prompts that intentionally guide students to demonstrate higher levels of thinking, the use of scaffolding to help students construct quality initial prompts and response posts, the inclusion of clear expectations that focus on critical thinking, and small group size. Strong support also exists for using a debate-based instructional approach to design AODs. However, there is mixed support for the use of case-based, problembased, project-based, and role play approaches for promoting critical thinking in AODs.
Inconsistencies in findings may be due to different dependent variables (e.g., critical thinking scores, phases of cognitive presence, cognitive level per Bloom's taxonomy, phases of knowledge construction) or due to the wording of the discussion prompt. Unfortunately, very few studies revealed the exact wording of the prompts used, which may offer some indication of why some instructional approaches were more effective than others. Existing research emphasizes the importance of intentionally designing prompts to guide students to demonstrate critical thinking, given that some students may not achieve higher levels of thinking without being required to do so (Alexander et al., 2010; Arend, 2009; Hou, 2012; Pena & Almaguer, 2012; Song & McNary, 2011) . While prompts may be designed using sound instructional approaches, the wording used to elicit responses may unintentionally promote lower levels of thinking (e.g., Describe the steps you would take to address the problem in the case study). Therefore, whenever possible, future studies should include the exact wording of the discussion prompt studied.
Facilitation Strategies
A well-designed discussion prompt is the first step in ensuring that critical thinking occurs in AODs. The second step is effective facilitation. AOD facilitators can provide additional scaffolding and prompting to help students achieve higher levels of thinking and can mitigate the negative effects of a poorly designed discussion prompt. AODs may be facilitated by faculty members, by students, or a combination of both. In the paragraphs that follow, the existing literature on the influence of faculty and student AOD facilitation approaches on critical thinking will be discussed.
Faculty Facilitation
Level of participation. Determining the appropriate level of faculty participation in AODs is challenging. On one hand, too little participation from faculty may result in AODs that stray off topic or devolve into exchanges based solely on opinion (Maddix, 2012) . Furthermore, without feedback or direction from faculty, students may be left feeling like the AOD is equivalent to putting a message in the bottle and dropping it into the ocean (Rovai, 2007) . On the other hand, too much participation from faculty may stifle the discussion and the free flow of ideas, leaving students feeling like they have nothing to contribute (Maddix, 2012) . The majority of existing research suggests that a low level of faculty participation is more helpful for promoting critical thinking, either directly or indirectly by increasing the amount of studentstudent interaction (Arend, 2009; An, Shin, & Lim, 2009; Dennen, 2005) . Specifically, responding to nearly every student's post or responding with comments that are off-topic or more conversational than academic is detrimental to the promotion of critical thinking in AODs (Arend, 2009; Bliss & Lawrence, 2009) . Therefore, the research seems to emphasize the quality, rather than the quantity, of faculty participation for the promotion of critical thinking.
Questioning. One of the most widely studied AOD facilitation strategies is Socratic questioning. Socratic questioning entails asking a series of questions designed to clarify assertions, probe assumptions, and elicit reasoning and evidence (Hew et al., 2010) . There is significant support for the use of Socratic questioning to promote critical thinking in AODs (Darabi et al., 2013; Maddix, 2012; Rovai, 2007; Yang, Newby, & Bill, 2005; Yang, Newby, & Bill, 2008; Xie & Ke, 2011) . For example, Yang et al. (2005) found that AODs in which the instructor used Socratic questioning reflected higher levels of knowledge construction compared to AODs in which the instructor did not use Socratic questioning. There are two reasons why Socratic questioning may be effective for promoting critical thinking. First, Socratic questioning challenges students to move beyond restating knowledge or giving their opinion by explaining their reasoning or providing evidence for their points. Second, using Socratic questioning is a form of cognitive modeling which may help students learn how to ask probing questions of themselves and their classmates (Xie & Ke, 2011; Yang et al., 2008) . Therefore, online instructors should using Socratic questioning in AODs, particularly at the beginning of the course to promote critical thinking in discussion postings and to develop students' critical thinking skills over time.
Student Facilitation
In some cases, the presence of an instructor in an AOD may stifle interaction and the likelihood for high levels of critical thinking and knowledge construction. For example, Correia and Baran (2010) found that instructor-led AODs resulted in a series of essays from students rather than meaningful student-student interaction. Therefore, student-facilitated AODs may be a viable option to improve the quality of AODs. In particular, several student facilitation strategies have been identified as effective for promoting critical thinking in AODs. The strategies include showing appreciation, providing comments/opinions/explanations, asking questions, encouraging peers to contribute, giving peer feedback, and summarizing what has been discussed thus far (Ekahitanond, 2013; Lim, Cheung, & Hew, 2011) .
Some of student facilitation strategies reflect an explicit relationship to critical thinking while others do not. For example, asking questions that prompt students to clarify or justify their position or re-examine their assumptions, providing feedback to peers about whether they agree or disagree, and offering a summary of the discussion align with the higher phases of cognitive presence and perspective-taking. In addition, these strategies are consistent with what has been found in the existing research regarding the effectiveness of Socratic questioning (Darabi et al., 2013; Maddix, 2012; Rovai, 2007; Yang et al., 2005; Yang et al., 2008; Xie & Ke, 2011) and assigning students the summarizer and devil's advocate roles in promoting critical thinking (Wise et al., 2012; Wise & Chiu, 2011) . Conversely, other effective strategies, such as showing appreciation or providing comments/opinions/explanations, are not explicitly related to critical thinking. Hew and Cheung (2011) acknowledged this paradox and suggested that showing appreciation motivates students to make additional contributions and providing comments or opinions may generate further discussion. While the increase in postings does not guarantee critical thinking, interaction is an important aspect of the construction of knowledge.
Summary
Both faculty and student facilitation are effective for promoting critical thinking in AODs. Effective faculty facilitators limit their involvement in AODs and, when they do participate, use Socratic questioning to model and promote critical thinking. Effective student facilitators show appreciation for and encourage peers to participate, ask questions of or provide comments to peers, give feedback to peers, or summarize the content of peers' posts. While student facilitation is advantageous because it encourages more student-student interaction, faculty facilitation may be needed as well especially if the discussion becomes off-topic, devolves into an exchange of opinions, or if students do not have strong critical thinking skills. Therefore, depending on the educational level and experience of the students in the course, both faculty and student facilitation strategies may be more effective than one or the other.
Conclusion and Recommendations
AODs are a constant fixture in today's online courses used to promote critical thinking through interaction with others, regardless of time and space (Arend, 2009; Bowden, 2012; Spartariu & Winsor, 2013) . Given the ubiquity of AODs, it is important to examine which instructional design and facilitation approaches are most effective for promoting critical thinking in AODs. A review of the literature revealed several specific approaches that promote critical thinking in AODs, as reflected in multiple cognitive constructs (e.g., cognitive presence, cognitive domain, knowledge construction, and perspective-taking). There is strong empirical support for some of the approaches (as shown in Table 3 ) and little or mixed empirical support for others, including the use of case-based (Richardson & Ice, 2010; Weil et al., 2011) , problembased (Hou, 2011; Şendag & Odabaʂi, 2009 , Wu et al., 2013 ), project-based (Koh et al., 2010 Papanikolaou & Boubouka, 2010; Thomas & MacGregor, 2005; Wu et al., 2013) , and role play instructional approaches (Darabi et al., 2011; Hou, 2011; Hou, 2012; Kalelioğlu & Gűlbahar, 2014; McLaughlin, 2007) . Chadwick & Ralston, 2010; Darabi et al., 2013; deNoyelles et al., 2014; Kanuka et al., 2007; Lee, 2012; McLoughlin & Mynard, 2009; Sautler, 2007; Scanlan & Hancock, 2010 2 . Design discussion prompts to intentionally elicit a response that reflects higher levels of thinking Alexander et al., 2010; Arend, 2009; Hou, 2012; Pena & Almaguer, 2012 Lim et al., 2011 In the future, additional research should be conducted to determine the efficacy of casebased, problem-based, project-based, and role play instructional approaches for promoting critical thinking. Specifically, it would be useful to conduct studies in which such approaches are compared to address existing limitations in the literature related to the use of different dependent variables (e.g., cognitive presence, knowledge construction, cognitive level) and the influence of potentially confounding variables (e.g., variances in participants' nationality, level of education, extent and type of instructor/student facilitation). Furthermore, researchers should identify a clear definition of critical thinking and a comprehensive description of how critical thinking should be demonstrated and assessed in AODs. This information will help instructional designers and faculty purposefully develop discussion prompts that align with specific, identified skills, which in turn, will allow for the assessment of those skills 
